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(54) METHOD FOR DETECTING AND CONTROLLING 
AIR-FUEL RATIO OF INTERNAL COMBUSTION 
ENGINE 

(57) Abstract: 

PURPOSE: To perform accurate air-fuel ratio control by 
estimating air-fuel ratio of each cylinder from an 
observer, observing movement of the air-fuel ratio of 
each cylinder while constructing, a model of an exhaust 
system, in a multicylinder engine where an air-fuel 
ratio sensor is provided in an exhaust system collective 
part of the engine. 

CONSTITUTION: In a 4-cylinder internal combustion 
engine, exhaust gas discharged from each cylinder is 
collected in an exhaust pipe 24 via an exhaust manifold 
22 and purified by a three-way catalytic converter 26, 
to perform air-fuel ratio feedback control based on an 
output of an air-fuel ratio sensor 40 provided in the 
upstream of the converter 26. In the case of this 
control, an output value of the air-fuel ratio sensor 40 
is considered to be formed of a weighted mean value, 
multiplying a combustion record of each cylinder by 
predetermined weight, to construct a model of describing 
action of an exhaust system. A condition equation and an 
output equation with air-fuel ratio of each cylinder 
serving as an internal condition variable are obtained, 



and the air-fuel ratio of each cylinder is estimated, 
from an output of an observer for observing an internal 
condition, to control driving of each injector 20. 
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